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SCALABLE IP-BASED NOTIFICATION ARCHITECTURE FOR UNIFIED MESSAGING 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to message notification systems configured for sending a 
notification message to a subscriber having received a message. 

DESCRIPTION OF THE RELATED ART 

The evolution of the public switched telephone network has resulted in a variety of voice 
applications and services that can be provided to individual subscribers and business subscribers. 
Such services include voice messaging systems that enable landline or wireless subscribers to record, 
playback, and forward voice mail messages. However, the ability to provide enhanced services to 
subscribers of the public switched telephone network is directly affected by the limitations of the 
public switched telephone network. In particular, the public switched telephone network operates 
according to a protocol that is specifically designed for the transport of voice signals; hence any 
modifications necessary to provide enhanced services can only be done by switch vendors that have 
sufficient know-how of the existing public switched telephone network infi'astructure. 

For example, existing messaging systems such as voice mail messaging systems rely on a 
proprietary notification system that has limited adaptability to expanded notification schemes. For 
example, the simplest type of notification system involves a message waiting indicator on a 
telephone connected to a private branch exchange (PBX), where the PBX asserts a message waiting 
indicator signal in response to receiving a proprietary command fi:-om a connected voice mail system . 
A more advanced system may initiate a page to a subscriber's pager indicating reception of the 
stored voice message. In each of these cases, however, the notification process necessarily relies on 
the proprietary features of the PBX and the associated voice mail system. 

Wireless based communications system have voice messaging systems that notify a wireless 
subscriber via his or her wireless telephone of a stored voicemail message. Such notification 
systems are beneficial in cases where the subscriber was making another call on his or her wireless 
telephone, or if the subscriber's wireless telephone was previously unavailable due to being turned 
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off or outside a service area. Such wireless based communications systems, however, rely on the 
proprietary features of the wireless indications system in order to notify the wireless subscriber. 

Short Message Services (SMS) have been implemented in wireless telephone 
communications systems as a way to send a message to a subscriber's cellular phone to notify the 
5 subscriber that he or she has received a new voice mail. A messaging server, also referred to as a 
Short Message Service Center (SMSC), is configured for receiving a notification message from a 
messaging source according to Short Message Peer to Peer Protocol (SMPP). The messaging source 
may be, for example, a voice mail system, a paging system, or an e-mail interface resident within 
the wireless telephone conraiunications system. The SMSC, in response to receiving the notification 

10 message from the messaging source, transmits a short message to the cellular phone based on the 
destination telephone number specified within the notification message. However, this arrangement 
still provides only limited flexibihty in enabhng different sources to send a notification to a cellular 
phone. Hence, the above-described arrangement still lacks sufficient flexibility and scalability to 
enable messaging subscribers to select the means for notification. 

1 5 Unified communications systems are under development as a way of enhancing messaging 

services for users such as wireless telephone subscribers. A disadvantage of unified communications 
systems implemented as enhanced versions of the voice mail system, paging systeni, or e-mail 
interface resident within the wireless telephone communications system is that such implementation 
requires detailed knowledge of the proprietary protocols associated with the voice mail systems. 

20 Hence, such implementations are available only fi:-om switch vendors having knowledge of the 
proprietary protocols. 

Use of a unified communications system implemented independent of the existing 
proprietary voice mail systems enables service providers to use scalable and distributed systems 
using recognized communication protocols. Hence, the service providers may use such unified 
25 communications systems across multiple platforms, independent of protocol, for storage of various 
types of messages, for example voice messages, facsimile, and e-mail stored in a centralized 
messaging store. However, the problem still remains that there exists several different types of 
notification devices, such as a pager, a phone indicator light, stutter dial tone, facsimile, and 
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telephone. Moreover, for each message that enters a messaging store, one or more subscribers may 
need to be notified over one or more different notification devices. 

Another concern in developing effective unified messaging and notification systems is the 
scalability of the system. In particular, deployment of a given notification system may be limited 
5 if the notification system needs to be dupUcated with multiple systems that introduce inefficiencies 
in the deployed system. Hence, the notification system may not be feasible in Enterprise and 
Solution provider systems unless the system has features that enable scalability by duplicating 
resources without introducing inefficiencies. 

10 SUMMARY OF THE INVENTION 

There is a need for an arrangement that provides a scalable open standards-based architecture 
for dehvering notification for unified messaging systems over a broad range of notification devices. 

There also is a need for an arrangement that provides a scalable notification architecture that 
can provide notification to subscribers via subscriber-selected devices according to subscriber- 

1 5 selected notification requirements. 

These and other needs are attained by the present invention, where a notification process, 
configured for receiving notification messages for respective subscribers from messaging sources 
according to a prescribed open protocol such as Internet Protocol, accesses subscriber profile 
information from an open protocol-based subscriber directory based on the received notification 

20 messages. The notification process determines, for each received notification message, the 
subscriber's notification preference based on the accessed profile information, and selectively 
outputs a notification delivery message according to a prescribed open protocol to at least one 
notification delivery process based on the subscriber's notification preference. The notification 
process may have access via the prescribed open protocol to multiple notification delivery processes, 

25 each configured for outputting a notification to a subscriber's notification device according to a 
corresponding device protocol. In addition, the notification process or any one of the notification 
delivery processes may be duplicated for large-scale deployment, merely by adding a corresponding 
process able to receive messages, and registering the new process with the relative sources for the 
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new process, enabling the new process sources to begin sending messages to the new process 
according to the open protocol. Hence, scalable notification system may be deployed where 
subscribers may be notified of events according to their respective preferences, including subscriber 
device type, or time of notification. 
5 One aspect of the present invention provides a notification method. The method includes 

obtaining a notification message having been sent from a notification source according to a first open 
network protocol, the notification message specifying at least one notification recipient and 
notification information. The method also includes accessing a subscriber directory, according to 
a second open network protocol, for subscriber attribute information specifying subscriber 

1 0 notification preference for the specified at least one notification recipient, generating, based on the 
subscriber notification preference, anotification delivery message that specifies a destination address 
of a corresponding notification device for the notification recipient and at least a corresponding 
selected portion of the notification information, and outputting, according to a third open network 
protocol, the notification delivery message to a selected corresponding one of a plurality of 

1 5 notification delivery processes for delivery of the selected portion of the notification information to 
the notification device according to a corresponding device protocol. The notification deUvery 
processes include a group of duplicate processes each configured for sending the notification 
information to the notification device according to the device protocol. Consequently, the outputting 
step includes selecting one of the duplicate processes as the selected one notification delivery 

20 process. Outputting the notification delivery message according to the third open network protocol 
enables any multiple number of dupUcate processes to be used for sending notification information 
according to a device protocol. Hence, the notification method can be deployed on a large scale for 
a large number of user devices, merely by selecting one of the duplicate processes as the selected 
one notification delivery process. 

25 Another aspect of the present invention provides a method for deployment of a notification 

system for a notification source. The method includes the steps of initiating multiple notification 
processes and multiple notification delivery processes. Each notification process is configured for 
retrieving according to a first open network protocol a corresponding notification message from a 
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corresponding primary message store. Each notification message specifies at least one 
corresponding notification recipient and corresponding notification information, and each 
notification process is configured for accessing a subscriber directory according to a second open 
network protocol for subscriber notification preference information for the at least one corresponding 
5 notification recipient and in response generating a corresponding notification delivery message that 
specifies a destination address of the corresponding notification device. Each notification delivery 
processes is configured for retrieving according to a third open network protocol a corresponding 
received notification delivery message from a corresponding secondary message store and supplying 
a corresponding notification to a subscriber device according to a corresponding device protocol 

1 0 based on the corresponding received notification dehvery message. The method also includes first 
providing each of the multiple notification processes destination address information for providing 
the notification delivery messages to the secondary message stores, and second providing the 
notification source with destination address information for providing the notification messages to 
the primary message stores. Use of multiple notification processes and multiple notification delivery 

1 5 processes enables the task of generating notification delivery messages and supplying notifications 
to subscriber devices to be distributed across multiple servers, where each server may be configured 
for executing any one or a number of processes. Moreover, the providing of the destination address 
information to the notification processes and the notification source enables the notification system 
to be easily expanded, since each messaging source merely needs to be aware of the existence of the 

20 appropriate message store location for transfer of the corresponding message to the added process 
transfer according to the open standards protocol. Hence, the notification system can be scaled in 
capacity merely by starting another instance of the target process, and identifying for the processes 
generating the messages the mailbox address of the target process by registering the mailbox address 
with the processes generating the messages. 

25 Additional advantages and novel features of the invention will be set forth in part in the 

description which follows and in part will become apparent to those skilled in the art upon 
examination of the following or may be learned by practice of the invention. The advantages of the 
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present invention may be realized and attained by means of instrumentalities and combinations 
particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Reference is made to the attached drawings, wherein elements having the same reference 
numeral designations represent like elements throughout and wherein: 

Figure 1 is a block diagram illustrating deployment of a notification system for use with a 
unified messaging system according to an embodiment of the present invention, 
10 Figure 2 is a diagram illustrating the generation of a notification delivery message by the 

notification process of Figure 1 using selected portions of notification information and retrieved 
subscriber notification preference information according to an embodiment of the present invention. 

Figure 3 is a diagram illustrating the notification method of the notification system of Figure 
1 according to an embodiment of the present invention. 
15 Figure 4 is a diagram illustrating in fiirther detail scaling the notification system of Figure 

1 by adding multiple notification processes and duphcate notification delivery processes according 
to an embodiment of the present invention. 

Figure 5 is a diagram illustrating the method of deploying a scalable notification system 
according to an embodiment of the present invention. 
20 Figure 6 is a diagram illustrating in detail the notification process of Figure 1 according to 

an embodiment of the present invention 

BEST MODE FOR CARRYING OUT THE INVENTION 
The disclosed embodiment is directed to an arrangement for providing a scalable unified 
25 notification system, plus the methodology of increasing capacity in the unified notification system 
by utilizing open network protocols for interprocess communications. A description will first be 
provided of the notification architecture that utilizes open network protocols, followed by a 
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description of the method of deploying the notification system to provide a scalable unified 
notification system. 

Figure 1 is a block diagram illustrating an architecture that provides unified notification 
services via an IP network according to an embodiment of the present invention. The notification 
5 system 10 includes a notification process 12 and multiple notification delivery processes 14. The 
notification process 12 has an associated SMTP -based mailbox 16, also referred to as the primary 
mailbox, configured for receiving generic notification messages 18 fi*om notification sources 20, 
such as a unified messaging system 20a or an external notification source 20b. An exemplary 
implementation of the unified messaging system 20a is the commercially available Cisco Unified 

10 Open Network Exchange (Cisco uOne) (Products UONE-FOUND 4.1S, and UONE-VOICEMSG 
4. 1 S) firom Cisco Systems, Inc. An example of the external notification source 20b may be an e-mail 
server configured for automatically generating e-mail messages in response to a prescribed detected 
events, for example execution of a prescribed stock transaction, shipment of a customer order, etc.. 
Each notification delivery process 14 also has a corresponding SMTP based mailbox 22, 

15 referred to as a secondary mailbox, configured for receiving a corresponding notification delivery 
message 28. As described in detail below, each SMTP based mailbox 22 is configured for receiving 
according to SMTP protocol a corresponding notification dehvery message 28 that specifies selected 
notification information to be utilized for notification according to a corresponding device-specific 
protocol. Although the notification dehvery message 28 is typically sent by the notification process 

20 12 according to accessed subscriber notification preferences, described below, the notification 
delivery message 28 may also be sent independently by the external notification service 20b if 
properly configured to supply the appropriate notification information according to the device- 
specific protocol. 

Each notification dehvery process 14 is configured for delivering a notification to a 
25 subscriber' s notification device 24, according to a corresponding device protocol, based on reception 
of a notification delivery message 28 in its corresponding mailbox 22. For example, the notification 
delivery process 14a is configured for sending an SMTP -based notification to an e-mail client 24a 
using an SMTP server 26a for distribution of the selected notification information according to the 
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protocol of the e-mail client 24a. Similarly, the notification delivery process 14b is configured for 
outputting an SMS-based message to the SMS server 26b for delivery to the subscriber's cellphone 
24b. The notification dehvery process 14c is configured for sending an outgoing facsimile 
transmission to a subscriber's fax machine 24c using a fax server 260, and the notification delivery 
5 process 14d is configured for sending a command to the message waiting indicator server 26d for 
asserting a message waiting light on a subscriber' s telephone 24d. The notification delivery process 
14e is configured for sending a paging command to a paging server 26e for delivery of a wireless 
page to a subscriber's pager 24e, and the notification delivery process 14f is configured for 
requesting an outgoing call server 26d, for example a PBX or a voice over IP call controller, to place 
10 an outgoing call to a subscriber's telephone 24f used for notification (e.g., a home telephone or a 
secretary's telephone) in order to notify the subscriber of the event specified in the notification 
delivery message 28. 

The notification process 12 is configured for outputting at least one notification delivery 
message 28 to a corresponding selected secondary mailbox 22 for delivery of a notification to the 

15 selected notification device 24 according to the corresponding protocol. In particular, the 
notification process 12 regularly polls the primary mailbox 16 for received messages from the 
message store 20a or the external notification service 20b, and obtains the notification messages 
according to IMAP protocol. According to the disclosed embodiment, the message store 20a outputs 
a notification message to the primary mailbox 16 for each message received by the message store 

20 20. The notification message 18, illustrated in Figure 2, specifies at least one notification recipient 
and notification information. 

The notification process 12 generates the notification delivery message 28 and selects the 
notification dehvery process 1 4 for delivery of notification information to the corresponding selected 
notification device 24 based on accessing subscriber attribute information that specifies the 

25 subscriber's notification preferences. In particular, the notification process 12, in response to 
detecting a notification message in the primary mailbox 1 6, accesses a subscriber directory according 
to LDAP protocol for retrieval of subscriber attribute information for each notification recipient 
specified in the notification message 12. 
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In particular, the notification process 12 will determine, for each notification recipient 
specified in the notification message 18, whether the notification recipient is a notification subscriber 
(i.e., subscribes to the notification service), and the subscriber notification preferences for the 
notification recipient. For example, the subscriber notification preferences may specify that the 
5 notification subscriber prefers an e-mail notification at a first prescribed time, an SMS based 
message at a second prescribed time, and a message waiting indicator (MWI) at all times. Note that 
the prescribed times for different notification devices may overlap, causing the notification process 
12 to generate multiple device-specific notification delivery message 28 for a single notification 
message 18. 

1 0 Figure 2 is a diagram illustrating the generation of a notification delivery message 28 by the 

notification process of Figure 1 . The notification process 12 retrieves the subscriber notification 
preferences 40 firom the LDAP directory 30, for example the destination addresses 42 of the 
corresponding notification devices to be used for notification. For example, the subscriber 
notification preferences 40 include key value pairs that specify an e-mail address 42a for the e-mail 

15 chent 24a, and a cellular telephone number 42b of the subscriber's cellphone 24b for SMS 
notification by the SMS server 26b. 

Upon retrieval of the subscriber notification preferences 40, the notification process 12 
generates at least one notification delivery message 28 that specifies the destination address 42 of 
a corresponding notification device 24 for the notification recipient, and at least a corresponding 

20 selected portion 46 of the notification information. In particular, the notification process 1 2 extracts 
selected portions of notification information 1 8b, 1 8c from the notification message 1 8 based on the 
notification device specified by the subscriber notification preference, and inserts the selected 
portions of the notification information into the notification deUvery message 28. Items that may 
be extracted from the received notification message 18 include: the sender's e-mail address, the 

25 sender's telephone number, the sender's name, the subject of the message, the priority of the 
message, the message type (e-mail, a fax, voice mail), the date and time of the message, the total size 
of the message, a text excerpt, and a MIME-encoded voice or fax attachment. 
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For example, the notification process 12 may generate the notification delivery message 28a 
for the notification delivery process 14a by including an SMTP header 44a that specifies the 
destination e-mail address of the secondary mailbox 22b., the subscriber information illustrated as 
the destination address 42a of the e-mail client 24a, and notification information 46a such as the 
5 source of the original message ("From"), date and time stamp, subj ect Une, and a copy of the MIME 
encoded message attached as a binary file 18c in case the user wishes to play the message (in the 
case of a .wav file) or view the message (in the case of a .tiff file). In addition, the notification 
process 12 may generate a notification delivery message 28b for the notification delivery process 
1 4b by including an SMTP header 44b that specifies the destination e-mail address of the secondary 
1 0 mailbox 22b the subscriber information illustrated as the telephone number of the cellphone 24b, and 
notification information 46b such as the source of the original message ('Trom"), date and time 
stamp, subject line, and message type. Note that the contents of the notification information 46b 
differs fi:om the contents of the notification information 46a based on the relative capabilities of the 
notification devices 24b and 24a. Hence, the notification process 12 selects the notification 
rf 1 5 information based on the capabilities of the notification device. 

H Figure 3 is a diagram illustrating the notification method by the notification system 10 

p according to an embodiment of the present invention. The steps described in Figure 3 can be 

^ implemented as executable code stored on a computer readable medium (e.g., a hard disk drive, a 

M= floppy drive, a random access memory, a read only memory, an EPROM, a compact disc, etc.). In 

^20 addition, the notification process 1 2 and the notification delivery processes 1 4 may be implemented 
as executable routines within a single server, or distributed across multiple servers. 

In addition, the disclosed architecture has the advantage that each of the processes 1 2 and 1 4 
are scalable across multiple servers for large-scale deployment as multiprocess systems, where each 
process communicates with another process by sending SMTP -based messages. For example, 
25 multiple notification processes 12 may be arranged to serve respective groups of subscribers, where 
a first notification process (e.g., 12a) forwards a received notification message 18 to the primary 
mailbox 16 of a second notification process (e.g., 12b) if the first notification process 12a does not 
serve the subscriber specified in the received notification message. 



95-443 



WGM 2721 



11 

As shown in Figure 3, the method begins in step 50 by the messaging server 20a or the 
external notification source 20b by sending the notification message 18 with a copy of the stored 
message (shown in Figure 2 as portions 18b and 18c) to the primary mailbox 16 of the notification 
process 12. The notification process 12 regularly polls the primary mailbox 16, implemented within 
5 the IMAP message store, and obtains the notification message 18 in step 52 according to IMAP 
protocol and parses the notification message 18 for the notification recipients. 

Upon identifying the notification recipients fi*om the notification message 1 8, the notification 
process 12 accesses the subscriber LDAP directory 30 in step 54 to determine whether the 
notification recipients are valid notification subscribers. If the notification recipients are valid 

10 notification subscribers, the notification process 12 accesses the subscriber LDAP directory 30 in 
step 56 for the subscriber notification preferences 40 and all parameters associated with the device 
protocols to enable notification to the identified user device 24, If any notification recipient is not 
a vahd notification subscriber, the process is dropped with respect to that notification recipient. 

The notification process 12 parses the notification preferences 40 in step 58, and generates 

1 5 the notification delivery messages 28 for each notification subscriber in step 60. In particular, the 
notification process 12 determines for each notification device 24 the corresponding destination 
address 42, determines the message destination address for the corresponding secondary mailbox 
22 based on the selected device, and attaches the selected notification information 46 based on the 
selected device. Typically the notification process 12 will access a local table that identifies the 

20 SMTP destination address for each of the secondary mailboxes 22. The notification process 1 2 then 
sends the notification delivery messages 28 to the secondary mailboxes 22 in step 62. 

Each notification delivery process 1 4 periodically polls its corresponding secondary mailbox 
22 according to IMAP protocol, and in step 64 obtains its corresponding received notification 
delivery message 28 and parses the notification dehvery message 28 for the destination address 

25 information 42 and the notification information 46. The notification delivery process 14 then 
delivers the supplied notification 46 to the corresponding associated device server 26 according to 
the device server protocol in step 66 . For example, the notification delivery process 1 4a would send 
an e-mail message for transmission by the SMTP server 26a that specifies the destination address 
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42a of the e-mail client 24a and the notification information 46a as an attachment to the e-mail The 
notification delivery process 1 4b, however, would send an SMS message to the SMS message server 
26b that specifies the destination address 42b of the cellphone 24b and the text based notification 
information 46b for display on the subscribers cellphone 24b. The device server 26 would then send 
5 the notification message in step 68 to the corresponding subscriber device 24 according to the device 
specific protocol. 

If notification to a device 24 should fail, the notification delivery process 14 schedules and 
performs any number of retries to the device 24. For example, the information about the message 
and the subscriber that still needs to be notified may be written to disk, plus the time at which the 

10 next retries should occur. Hence, each delivery process 14 processes any new incoming IMAP 
messages, and processes any needed retries. 

The disclosed notification architecture is built upon the open standards of Internet Message 
Access Protocol (MAP), Lightweight Directory Access Protocol (LDAP), and Simple Mail Transfer 
Protocol (SMTP). Hence, the notification architecture can be made available on a large number of 

15 platforms, and can be built upon any number of IMAP compliant messaging stores and LDAP 
compHant directory stores. In addition, the number of overall LDAP lookups is minimized, since 
the notification process 12 obtains all necessary information at one time for each of the notification 
delivery processes 14. In addition, network traffic is minimized since each notification delivery 
process 14 can receive selected portions of the original stored message as needed, as opposed to a 

20 complete copy. Finally, the notification process 12 and each of the notification delivery processes 
14 are accessible by any SMTP source by sending an SMTP based message with the appropriate 
notification information to the appropriate mailbox 16 or 22. Hence, the same notification system 
10 can be utiUzed to support unified messaging services by the message store 20a, while providing 
added value for external notification services 20b. 

25 Figures 4 and 5 describe in further detail the features of a scalable open standards based 

notification system according to an embodiment of the present invention. In particular, Figure 4 is 
a diagram illustrating in further detail multiple instances of duplicate processes that are initiated to 
increase processing capacity, and Figure 5 is a diagram illustrating the method of deploying a 
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scalable open standards based notification system according to an embodiment of the present 
invention. 

As illustrated in Figure 4, the notification system 10 includes multiple instances of the 
notification process 12, and multiple instances of the notification dehvery process 14a configured 
5 for supplying a notification to an e-mail client 24a according to the protocol of the SMTP server 26a. 
The notification processes U^, U^, 12^, etc. haveprimary SMTP based mailboxes 16^ 162^ I63 etc. 
having respective mailbox addresses for receiving notification messages from a notification source 
20 such as the message store 20a or the external notification source 20b according to SMTP protocol. 
The mailbox addresses of each of the primary mailboxes 16^ I62, 163 etc. are registered with each 
1 0 notification source 20 in its corresponding appHcation parameters file 70, enabling each notification 
source 20 to output a notification message to any one of the notification processes 12. Since each 
^ instance of the notification process 1 2 operates independently, the notification processes 1 2 may be 

^ : executed within a single server, or distributed among multiple servers. Hence, the operations of the 

m notification process 1 2 can be scaled merely by creating a new primary mailbox having a prescribed 

15 address, initiating a new instance of the notification process 12 with apphcation parameters that 
^ enable the new instance to access the new primary mailbox, and registering the mailbox addresses 

□ of the new primary mailbox with the configuration file 70 to enable the notification source 20 to 

, ^ send notification messages to the new instance. 

^ Multiple instances of the notification delivery process 14a can be established in the same 

p20 manner as for the notification process 12. In particular, The notification delivery processes Ma^, 
14a2, 14a3, etc. have secondary SMTP based mailboxes 22ai 22a2^ 22a3 etc. having respective 
mailbox addresses for receiving notification delivery messages from any one of the notification 
processes 12 according to SMTP protocol. The mailbox addresses of each of the secondary 
mailboxes 22a^ 22a2^ 22a3 etc. are registered with each notification process 12 in its corresponding 
25 application parameters file 72, enabling each notification process 1 2 to output a notification delivery 
message to any one of the notification delivery processes 14a. Each instance of the notification 
delivery process 14a operates independently, enabling execution within a single server, or distributed 
among multiple servers. Hence, the operations of the notification delivery process 14a can be scaled 
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merely by creating a new secondary mailbox having a prescribed address, initiating a new instance 
of the notification delivery process 14 with application parameters that enable the new instance to 
access the new secondary mailbox, and registering the mailbox addresses of the new secondary 
mailbox with the configuration file 72 to enable the notification processes 12 to send notification 
5 delivery messages to the new instance. 

Figure 5 is a diagram illustrating the method of deploying an open standards based scalable 
notification system according to an embodiment of the present invention. The steps described in 
Figure 5 can be implemented as executable code stored on a computer readable medium (e.g., a hard 
disk drive, a floppy drive, a random access memory, a read only memory, an EPROM, a compact 
1 0 disc, etc.). In particular, Figure 5 illustrates an example where multiple instances of the notification 
process 12 and the notification delivery processes 14 are initiated, followed by addition of a new 
instance of either the notification process 12 or any one of the notification delivery processes 14 to 
provide scalability by increasing number of processes for increased processing capacity in the 
notification system 10. 

1 5 The method begins in step 80, where one or more servers initiate instances of the notification 

process 12. Each instance of the notification process 12 loads during its initialization apphcation 
parameters into its application runtime environment in step 82 to identify runtime attributes such as 
the identity of its corresponding primary mailbox 16, and the identity of the secondary mailboxes 
22. In particular, each instance of the notification process 12 uses the identity of the corresponding 

20 primary mailbox 16 in order to access the received notification according to IMAP protocol Each 
instance of the notification process 12 also uses the identity (i.e., mailbox address) of the secondary 
mailboxes 22 in order to identify available destinations for notification delivery messages. 

The instances of the notification deUvery processes 14 are then initiated by one or more 
servers in step 84 for each device protocol. For example, a server may initiate multiple instances 

25 (e.g., 14ai, 14a2, 14a3, etc.) of the notification delivery process 14a for SMTP-based notification. 
Each instance of the notification delivery process 14 also loads the corresponding application 
parameters into its application runtime environment to identify its corresponding secondary mailbox 
22 for access of notification dehvery messages according to IMAP protocol. At this point, the 
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notification architecture 1 0 is able to deliver notifications to the user devices as described above with 
respective Figure 3. At this point the notification source 20 already has loaded the mailbox addresses 
of the primary mailboxes 16 from its application parameters file 70 in order to begin SMTP based 
delivery of notification messages. 
5 Assume now that there is a need to increase capacity of the notification architecture 10 by 

adding another instance of either the notification process 12 or any one of the notification dehvery 
processes 14. The appropriate server initiates a new instance in step 88 of either the notification 
process 12, or one of the notification delivery processes 14 (or both). The appropriate server then 
supplies in step 90 the new mailbox address for the corresponding primary mailbox 16 or the 

1 0 secondary mailbox 22 to the application runtime environment of the new instance, for example by 
supplying the file containing application parameters as a command line argument. 

The appropriate server then modifies in step 92 the apphcation parameters file 70 or 72 for 
either the notification source 20 or the notification processes 12, based on whether the new mailbox 
address is for a primary mailbox 16 or a secondary mailbox 22, respectively. Note that is not 

1 5 necessary to halt either the notification source 20 or the notification processes 12, since each server 
periodically rereads the appropriate application parameters file 70 or 72, and updates the application 
runtime environment of the notification source 20 or the notification process 1 2 in step 94, enabling 
the updated processes to include the new mailbox address during selection of a destination mailbox 
for output of the corresponding message to SMTP protocol. 

20 Figure 6 is a diagram illustrating in detail the notification process 12 according to an 

embodiment of the present invention. The notification process 12 is implemented as an application 
runtime environment 1 70 that executes sequences of instructions (as described with respect to Figure 
3) loaded from a tangible medium 172, and based on context-specific information loaded from an 
initialization file 1 74 during initialization of the process 12. In particular, the initialization file 1 74 

25 includes parameters such as IMAP information 1 74a for accessing the primary IMAP message store 
16, LDAP settings 174b for accessing the LDAP directory 30, notification templates 174c that 
specify parameters for generating the notification delivery messages 28, and SMTP-based addresses 
174d that identify the SMTP addresses of the secondary mailboxes 22. 
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As shown in Figure 6, the appHcation runtime environment 170 includes a polling resource 
1 76 configured for issuing function calls at regular prescribed intervals for obtaining the notification 
messages 18 from the primary mailbox 16 according to IMAP protocol. The application runtime 
environment 1 70 also includes a message parser 1 78 configured for parsing the retrieved notification 
messages 18 for identification of the notification recipients. 

The application runtime environment 1 70 also includes a message generator 1 80 configured 
for generating the notification delivery messages based on the subscriber notification preference 
information retrieved from the LDAP directory 30, and based on the notification information within 
the received notification message 18. The message generator 180 generates a notification delivery 
message 28 for a selected subscriber device 24 having selected portions of the notification 
information based on a corresponding protocol specific notification template 174c. In particular, 
the initialization file 174 includes a notification template 174c for each of the notificafion delivery 
processes 14: each notification template 174c specifies the relevant key-value pairs from the 
notification message 18 to be added to the notification delivery message 28 for the corresponding 
subscriber device 24. Hence, the message generator 180 utilizes a selected notification template 
174c based on the subscriber device 24 specified in the subscriber notification preference 
information: if the subscriber preference specifies an e-mail client 24a, the message generator 180 
utilizes an e-mail-specific template that specifies the key-value pairs of the notification information 
within the notification message 1 8 that should be included within the notification delivery message 
28 to be sent to the secondary mailbox 22a; if the subscriber preference specifies an SMS-based 
client 24b, the message generator 1 80 utiHzes an SMS-specific template that specifies the key-value 
pairs of the notification information within the notification message 18 that should be included 
within the notification delivery message 28 to be sent to the secondary mailbox 22b, etc. Hence, the 
message generator 1 80 is able to select portions of the notification information from the notification 
message 18 to be included in the notification delivery message 28 based on the subscriber device 
type 24 specified in the subscriber notification preference information. 

The appUcation runtime environment 170 also includes a set of libraries 182 that may be 
implemented as dynamically linked libraries (DLLs) or application programming interface (API) 
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libraries. The libraries 1 82 enable the runtime environment 1 70 to implement procedure calls, such 
as issuing function calls to the IMAP directory 16 for retrieval of the notification messages 18, the 
LDAP directory 30 for retrieval of the subscriber notification preference information, and an SMTP 
server for sending the notification delivery messages 28. 
5 According to the disclosed embodiment, and open standards based notification architecture 

provides scalabihty by enabling the addition of instances of processes with no adverse effect to 
existing processes already executing in an appHcation runtime environment. Scaling can be 
accomplished in the same manner using either a single server, or multiple server systems, 
eliminating the need for any special reconfiguration upon the addition of another server. In addition, 

10 use of SMTP for interprocess communications ensures that configuration and rescaling is identical 
whether the servers executing the processes are running on a single machine, or are distributed across 
the devices, assuming that each of the processes are reachable using SMTP. 

Hence, the disclosed arrangement provides a robust, scalable and open standards based 
notification architecture that provides maximum flexibility for enterprise and solution provider 

15 systems having different needs. Various load balancing schemes may be utilized to determine 
whether a message source (e.g., the notification source 20 or the notification process 12) should 
output the corresponding SMTP based message to a selected duplicate process according to context 
independent factors (e.g., cycling through the duplicate instances or random selection), as opposed 
to context dependent load balancing, where a message source selectively supplies and SMTP based 

20 message to a selected dupUcate process based on the destination user. In addition, multiple new 
instances of both notification servers and dehvery servers can be started without needing to shut 
down any part of the existing notification system, providing a robust architecture with reliable 
service. 

While this invention has been described in cormection with what is presently considered to 
25 be the most practical and preferred embodiment, it is to be understood that the invention is not 
limited to the disclosed embodiments, but, on the contrary, is intended to cover various 
modifications and equivalent arrangements included within the spirit and scope of the appended 
claims. 
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1 . A notification method comprising; 

obtaining a notification message having been sent from a notification source according to a 
first open network protocol, the notification message specifying at least one notification recipient 
and notification information; 

accessing a subscriber directory, according to a second open network protocol, for subscriber 
attribute information specifying subscriber notification preference for the specified at least one 
notification recipient; 

generating, based on the subscriber notification preference, a notification delivery message 
that specifies a destination address of a corresponding notification device for the notification 
recipient and at least a corresponding selected portion of the nofification information; and 

outputting, according to a third open network protocol, the one notification delivery message 
to a selected corresponding one of a plurality of notification delivery processes for delivery of the 
selected portion of the notification information to the notification device according to a 
corresponding device protocol, the notification delivery processes including a group of duplicate 
processes each configured for sending the notification information to the notification device 
according to the device protocol, the outputting step including selecting one of the duplicate 
processes as the selected one notification delivery process. 

2. The method of claim 1, wherein the obtaining step includes retrieving the notification 
message from an Simple Mail Transfer Protocol (SMTP)-based mailbox configured for receiving 
e-mail messages as notification messages for notification subscribers. 

3. The method of claim 2, wherein the accessing step includes accessing the subscriber 
directory according to Lightweight Directory Access Protocol (LDAP) as the second open network 
protocol for the subscriber attribute information. 
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4. The method of claim 2, wherein the retrieving step includes retrieving the notification 
message according to IMAP protocol as the first open netvv^ork protocol. 

5. The method of claim 4, wherein the outputting step includes outputting the notification 
dehvery message according to SMTP protocol as the third open network protocol. 

6. The method of claim 5, wherein the selecting step includes selecting the one duplicate 
process from the group of duplicate processes by accessing a table configured for storing SMTP 
addresses assigned to the respective dupUcate processes. 

7. The method of claim 6, wherein the selecting step further includes selecting the one 
duplicate process based on the specified at least one notification recipient, 

8. The method of claim 1, wherein the outputting step includes outputting the at least one 
notification delivery message according to SMTP protocol as the third open network protocol. 

9. The method of claim 8, wherein the selecting step includes selecting the one duplicate 
process from the group of duplicate processes from a table configured for storing SMTP addresses 
assigned to the respective duplicate processes. 

10. The method of claim 9, wherein the selecting step fiirther includes selecting the one 
duplicate process based on the specified at least one notification recipient. 

11 - A method for deployment of a notification system for a notification source, the method 
comprising the steps of: 

first initiating multiple notification processes, each notification process configured for 
retrieving according to a first open network protocol a corresponding notification message from a 
corresponding primary message store, each notification message specifying at least one 
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corresponding notification recipient and corresponding notification information, each notification 
process configured for accessing a subscriber directory according to a second open network protocol 
for subscriber notification preference information for the at least one corresponding notification 
recipient and in response generating a corresponding notification delivery message that specifies a 
10 destination address of the corresponding notification device; 

second initiating multiple notification delivery processes, each configured for retrieving 
according to a third open network protocol a corresponding received notification delivery message 
fi-om a corresponding secondary message store and supplying a corresponding notification to a 
subscriber device according to a corresponding device protocol based on the corresponding received 
15 ^ notification delivery message; 

first providing each of the multiple notification processes destination address information for 
providing the notification delivery messages to the secondary message stores; and 

second providing the notification source with destination address information for providing 
the notification messages to the primary message stores, 

12. The method of claim 11, wherein the first initiating step includes supplying each 
notification process with a corresponding retrieval address for the retrieval of the corresponding 
notification message fi*om the corresponding primary message store. 

13. The method of claim 12, wherein the second initiating step includes supplying each 
notification delivery process with a corresponding retrieval address for the retrieval of the 
corresponding notification delivery message from the corresponding secondary message store. 

14. The method of claim 13, further comprising: 

third initiating another instance of the notification process; and 

third providing the notification source with destination address information for providing 
notification messages to a primary message store accessible by the another instance of the 
5 notification process. 
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15. The method of claim 14, further comprising: 

fourth initiating another instance of one of the notification dehvery processes; and 
fourth providing the notification processes with destination address information for providing 
the notification delivery messages to a secondary message store accessible by the another instance 
5 of one of the notification delivery processes . 



16. The method of claim 12, further comprising: 

third initiating another instance of the notification process; and 

third providing the notification source with destination address information for providing 
notification messages to a primary message store accessible by the another instance of the 
5 notification process. 



17. The method of claim 16, further comprising: 

fourth initiating another instance of one of the notification delivery processes; and 
fourth providing the notification processes with destination address information for providing 
the notification delivery messages to a secondary message store accessible by the another instance 
5 of one of the notification delivery processes. 

18. The method of claim 12, wherein the first open network protocol and the third open 
network protocol each is IMAP protocol. 

1 9. The method of claim 12, wherein the second open network protocol is LDAP protocol. 

20. A notification system comprising: 

means for obtaining a notification message having been sent from a notification source 
according to a first open network protocol, the notification message specifying at least one 
notification recipient and notification information; 
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means for accessing a subscriber directory, according to a second open network protocol, for 
subscriber attribute information specifying subscriber notification preference for the specified at least 
one notification recipient; 

means for generating, based on the subscriber notification preference, a notification delivery 
message that specifies a destination address of a corresponding notification device for the 
notification recipient and at least a corresponding selected portion of the notification information; 
and 

means for outputting, according to a third open network protocol, the one notification 
dehvery message to a selected corresponding one of a plurality of notification delivery processes 
for delivery of the selected portion of the notification information to the notification device 
according to a corresponding device protocol, the notification dehvery processes including a group 
of dupUcate processes each configured for sending the notification information to the notification 
device according to the device protocol, the outputting means selecting one of the duplicate 
processes as the selected one notification delivery process. 

21 . The system of claim 20, wherein the obtaining means retrieves the notification message 
firom an Simple Mail Transfer Protocol (SMTP)-based mailbox configured for receiving e-mail 
messages as notification messages for notification subscribers. 

22. The system of claim 21, wherein the accessing means accesses the subscriber directory 
according to Lightweight Directory Access Protocol (LDAP) as the second open network protocol 
for the subscriber attribute information. 

23 . The system of claim 2 1 , wherein the retrieving means retrieves the notification message 
according to IMAP protocol as the first open network protocol. 

24. The system of claim 23, wherein the outputting means outputs the notification delivery 
message according to SMTP protocol as the third open network protocol. 
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25. The system of claim 24, wherein the outputting means selects the one duphcate process 
from the group of duplicate processes by accessing a table configured for storing SMTP addresses 
assigned to the respective duplicate processes. 

26. The system of claim 25, wherein the outputting means selects the one duplicate process 
based on the specified at least one notification recipient. 

27. The system of claim 20, wherein the outputting means outputs the at least one 
notification delivery message according to SMTP protocol as the third open network protocol. 

28. The system of claim 27, wherein the outputting means selects the one duplicate process 
from the group of duplicate processes jfrom a table configured for storing SMTP addresses assigned 
to the respective duplicate processes. 

29. The system of claim 28, wherein the outputting means selects the one duplicate process 
based on the specified at least one notification recipient. 

30. A notification system comprising: 
a notification process configured for: 

(1) obtaining a notification message having been sent from a notification source according 
to a first open network protocol, each notification message specifying at least one notification 
recipient and notification information, 

(2) accessing a subscriber directory according to a second open network protocol for 
subscriber notification preference information for the at least one notification recipient, 

(3) generating at least one notification deHvery message that specifies a destination address 
of a corresponding notification device for the notification recipient and at least a corresponding 
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10 selected portion of the notification information based on the subscriber notification preference 
information, and 

(4) outputting the at least one notification delivery message according to a third open network 
protocol; and 

a plurality of notification deUvery processes, each configured for dehvering a notification 
15 to a subscriber device according to a corresponding device protocol based on a corresponding 
received notification delivery message, the notification dehvery processes including a group of 
duplicate processes each configured for sending the notification information to the notification 
device according to the device protocol, the notification process selecting one of the duphcate 
process as the selected one notification delivery process.. 

3 1 . The system of claim 30, wherein the notification process is configured for obtaining the 
notification message from an SMTP-based mailbox configured for receiving e-mail messages as 
notification messages for notification subscribers. 

32. The system of claim 30, wherein the notification process is configured for obtaining the 
notification message from the SMTP-based mailbox according to IMAP protocol as the first open 
network protocol. 

33. The system of claim 30, wherein the notification process is configured for accessing the 
subscriber directory according to LDAP protocol as the second open network protocol. 

34. The system of claim 30, wherein the notification process is configured for outputting 
the at least one notification delivery message according to SMTP protocol as the third open network 
protocol 
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35. The system of claim 30, further comprising a primary SMTP-based mailbox for 
receiving the notification message from the notification source, the notification process configured 
for periodically obtaining the notification message according to IMAP protocol. 

36. The system of claim 35, further comprising secondary SMTP-based mailboxes 
configured for receiving the notification delivery messages for the respective notificafion delivery 
processes, each notification deUvery process accessing its corresponding secondary SMTP-based 
mailbox for the corresponding notification delivery message. 

37. The system of claim 36, further comprising: 

a second notification process configured for obtaining a second notification message having 
been sent from the notification source according to the first open network protocol, and in response 
outputting a notification message to at least one of the notification delivery processes based on 
5 subscriber notification preference information retrieved from the subscriber directory; and 

a second primary SMTP-based mailbox for receiving the second notification message from 
the notification source, the second notification process configured for periodically obtaining the 
notification message according to IMAP protocol. 

38. The system of claim 30, further comprising a second notification process configured for 
obtaining a second notification message having been sent from the notification source according to 
the first open network protocol, and in response outputting a notification message to at least one of 
the notification delivery processes based on subscriber notification preference information retrieved 

5 from the subscriber directory. 

39. A computer readable medium having stored thereon sequences of instructions for 
notifying a subscriber, the sequences of instructions including instructions for performing the steps 
of: 
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obtaining a notification message having been sent jfrom a notification source according to a 
5 first open network protocol, the notification message specifying at least one notification recipient 
and notification information; 

accessing a subscriber directory, according to a second open network protocol, for subscriber 
attribute information specifying subscriber notification preference for the specified at least one 
notification recipient; 

10 generating, based on the subscriber notification preference, a notification delivery message 

that specifies a destination address of a corresponding notification device for the notification 
recipient and at least a corresponding selected portion of the notification information; and 

outputting, according to a third open network protocol, the one notification delivery message 
to a selected corresponding one of a pluraUty of notification delivery processes for delivery of the 

15 selected portion of the notification information to the notification device according to a 
corresponding device protocol, the notification deUvery processes including a group of duplicate 
processes each configured for sending the notification information to the notification device 
according to the device protocol, the outputting step including selecting one of the duplicate 
processes as the selected one notification delivery process. 

40. The medium of claim 39, wherein the obtaining step includes retrieving the notification 
message fi-om an Simple Mail Transfer Protocol (SMTP)-based mailbox configured for receiving 
e-mail messages as notification messages for notification subscribers. 

41. The medium of claim 40, wherein the accessing step includes accessing the subscriber 
directory according to Lightweight Directory Access Protocol (LDAP) as the second open network 
protocol for the subscriber attribute information. 

42. The medium of claim 40, wherein the retrieving step includes retrieving the notification 
message according to IMAP protocol as the first open network protocol. 
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43 . The medium of claim 42, wherein the outputting step includes outputting the notification 
delivery message according to SMTP protocol as the third open network protocol. 

44. The medium of claim 43, wherein the selecting step includes selecting the one duplicate 
process from the group of duplicate processes by accessing a table configured for storing SMTP 
addresses assigned to the respective duplicate processes. 

45. The medium of claim 44, wherein the selecting step further includes selecting the one 
duplicate process based on the specified at least one notification recipient. 

46. The medium of claim 39, wherein the outputting step includes outputting the at least one 
notification delivery message according to SMTP protocol as the third open network protocol. 

47. The medium of claim 46, wherein the selecting step includes selecting the one duplicate 
process from the group of duphcate processes from a table configured for storing SMTP addresses 
assigned to the respective duplicate processes. 

48. The medium of claim 47, wherein the selecting step fixrther includes selecting the one 
duplicate process based on the specified at least one notification recipient. 

49. A computer readable medium having stored thereon sequences of instructions for 
deploying a notification system for a notification source, the sequences of instructions including 
instructions for performing the steps of: 

first initiating multiple notification processes, each notification process configured for 
retrieving according to a first open network protocol a corresponding notification message from a 
corresponding primary message store, each notification message specifying at least one 
corresponding notification recipient and corresponding notification information, each notification 
process configured for accessing a subscriber directory according to a second open network protocol 
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for subscriber notification preference information for the at least one corresponding notification 
1 0 recipient and in response generating a corresponding notification delivery message that specifies a 
destination address of the corresponding notification device; 

second initiating multiple notification delivery processes, each configured for retrieving 
according to a third open network protocol a corresponding received notification delivery message 
from a corresponding secondary message store and supplying a corresponding notification to a 
1 5 subscriber device according to a corresponding device protocol based on the corresponding received 
notification dehvery message; 

first providing each of the multiple notification processes destination address information for 
providing the notification delivery messages to the secondary message stores; and 

second providing the notification source with destination address information for providing 
20 the notification messages to the primary message stores. 

50. The medium of claim 49, wherein the first initiating step includes supplying each 
notification process with a corresponding retrieval address for the retrieval of the corresponding 
notification message from the corresponding primary message store, 

51 . The medium of claim 50, wherein the second initiating step includes supplying each 
notification delivery process with a corresponding retrieval address for the retrieval of the 
corresponding notification delivery message from the corresponding secondary message store. 

52. The medium of claim 51, further comprising instructions for performing the steps of 
third initiating another instance of the notification process; and 

third providing the notification source with destination address information for providing 
notification messages to a primary message store accessible by the another instance of the 
5 notification process. 

53. The medium of claim 52, further comprising instructions for performing the steps of 
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fourth initiating another instance of one of the notification dehvery processes; and 
fourth providing the notification processes with destination address information for providing 
the notification dehvery messages to a secondary message store accessible by the another instance 
5 of one of the notification dehvery processes. 



54. The medium of claim 50, further comprising instructions for performing the steps of: 
third initiating another instance of the notification process; and 

third providing the notification source with destination address information for providing 
notification messages to a primary message store accessible by the another instance of the 
5 notification process. 

55. The medium of claim 54, further comprising instructions for performing the steps of: 
fourth initiating another instance of one of the notification delivery processes; and 
fourth providing the notification processes with destination address information for providing 

the notification delivery messages to a secondary message store accessible by the another instance 
5 of one of the notification delivery processes. 

56. The medium of claim 50, wherein the first open network protocol and the third open 
network protocol each is IMAP protocol. 

57. The medium of claim 50, wherein the second open network protocol is LDAP protocol. 



58. A system for deployment of a notification system for a notification source, the system 
comprising: 

a first server configured for first initiating multiple notification processes, each notification 
process configured for retrieving according to a first open network protocol a corresponding 
5 notification message from a corresponding primary message store, each notification message 
specifying at least one corresponding notification recipient and corresponding notification 
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information, each notification process configured for accessing a subscriber directory according to 
a second open network protocol for subscriber notification preference information for the at least one 
corresponding notification recipient and in response generating a corresponding notification deUvery 
message that specifies a destination address of the corresponding notification device; 

a second server configured for second initiating multiple notification delivery processes, each 
configured for retrieving according to a third open network protocol a corresponding received 
notification delivery message from a corresponding secondary message store and supplying a 
corresponding notification to a subscriber device according to a corresponding device protocol based 
on the corresponding received notification delivery message; 

a first parameter file entry configured for providing each of the multiple notification 
processes destination address information for providing the notification deUvery messages to the 
secondary message stores; and 

a second parameter file entry configured for providing the notification source with 
destination address information for providing the notification messages to the primary message 
stores. 

59. The system of claim 58, wherein the first server suppHes each notification process with 
a corresponding retrieval address for the retrieval of the corresponding notification message from 
the corresponding primary message store. 

60. The system of claim 59, wherein the second server supplies each notification dehvery 
process with a corresponding retrieval address for the retrieval of the corresponding notification 
delivery message fi*om the corresponding secondary message store. 

61 . The system of claim 60, wherein the first open network protocol and the third open 
network protocol each is IMAP protocol, 

62. The system of claim 60, wherein the second open network protocol is LDAP protocol 
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63. A system for deployment of a notification system for a notification source, the system 
comprising: 

first means for initiating multiple notification processes, each notification process configured 
for retrieving according to a first open network protocol a corresponding notification message from 
5 a corresponding primary message store, each notification message specifying at least one 
corresponding notification recipient and corresponding notification information, each notification 
process configured for accessing a subscriber directory according to a second open network protocol 
for subscriber notification preference information for the at least one corresponding notification 
recipient and in response generating a corresponding notification delivery message that specifies a 
10 destination address of the corresponding notification device; 

second means for initiating multiple notification delivery processes, each configured for 
retrieving according to a third open network protocol a corresponding received notification delivery 
message from a corresponding secondary message store and supplying a corresponding notification 
to a subscriber device according to a corresponding device protocol based on the corresponding 
1 5 received notification delivery message; 

first means for providing each of the multiple notification processes destination address 
information for providing the notification delivery messages to the secondary message stores; and 

second means for providing the notification source with destination address information for 
providing the notification messages to the primary message stores. 

64. The system of claim 63, wherein the first means for initiating supplies each notification 
process with a corresponding retrieval address for the retrieval of the corresponding notification 
message from the corresponding primary message store. 

65. The system of claim 64, wherein the second means for initiating supplies each 
notification delivery process with a corresponding retrieval address for the retrieval of the 
corresponding notification dehvery message from the corresponding secondary message store. 



95-443 



WGM2721 



32 

66. The system of claim 65, further comprising: 

third means for initiating another instance of the notification process; and 
third means for providing the notification source with destination address information for 
providing notification messages to a primary message store accessible by the another instance of the 
5 notification process. 

67. The system of claim 66, further comprising: 

fourth means for initiating another instance of one of the notification delivery processes; and 
fourth means for providing the notification processes with destination address information 
for providing the notification delivery messages to a secondary message store accessible by the 
5 another instance of one of the notification delivery processes. 

68. The system of claim 62, wherein the first open network protocol and the third open 
network protocol each is IMAP protocol. 

69. The system of claim 62, wherein the second open network protocol is LDAP protocol. 



95-443 



WGM2721 



33 

SCALABLE IP-BASED NOTIFICATION ARCHITECTURE FOR UNIFIED MESSAGING 



ABSTRACT OF THE DISCLOSURE 
A notification architecture utilizes multiple processes configured for managing notification 
operations based on reception of SMTP -based messages within IMAP based message stores. The 
notification architecture enables use of multiple instances of a notification process, each configured 
for receiving notification messages for respective subscribers from messaging sources according to 

5 a prescribed open protocol such as Internet Protocol. Each notification process accesses subscriber 
profile information from an open protocol-based subscriber directory based on the received 
notification messages. Each notification process determines, for each received notification message, 
the subscriber's notification preference based on the accessed profile information, and selectively 
outputs a notification delivery message according to a prescribed open protocol to at least one 

10 notification delivery process within the notification architecture based on the subscriber's 
notification preference. Each notification process may have access via the prescribed open protocol 
to multiple notification dehvery processes, each configured for outputting a notification to a 
subscriber's notification device according to a corresponding device protocol. Multiple instances 
of each type of notification delivery process may also be utiUzed for increased capacity. Hence, 

1 5 subscribers may be notified of events according to their respective preferences, including subscriber 
device type, or time of notification. Moreover, the notification architecture can be scaled without 
adversely affecting any existing instances of the notification process or the notification delivery 
processes. 
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Messaging Server Sends E-mail w/ Copy of Message to 
Primary Mailbox 



Notification Process Obtains Notification E-Mail from IMAP Message Store, 
Parses E-Mail for Recipient(s) 
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Notification Process Accesses Subscriber LDAP Directory for Subscriber Attribute 
Information Based on Recipient(s) 



Access Subscriber LDAP Directory for Subscriber Notification Preference 
if Recipients are Notification Subscribers 
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^ Parse Notification Preferences 



6^ 



Generate Notification Delivery Message(s) for each Notification Subscriber : 

(1) Device Destination Address fi-om Notification Preferences 

(2) Message Destination Address based on Selected Device(s) 
(3) Attach Selected Notification Info. (Binary message optional) 



Send Notification Delivery Message(s) to Secondary Mailboxes j 
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Each Notification Delivery Process Obtains Notification Delivery E-Mail fi-om its IMAP j 
Message Store, Parses E-Mail for Recipient and Notification 
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Notification Delivery Process Delivers Supplied Notification to Device Server 
according to Device Server Protocol 



Device Server Delivers Notification to Subscriber's Notification Device 
According to Device Protocol 
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Figure 3 
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Vj Each Notification Process Instance Loads Application Parameters to 
Identify Corresponding Primary Mailbox and Secondary Mailboxes 



Initiate Instance(s) of Notification Delivery Process 
for Each Device Protocol 



Each Notification Delivery Process Instance Loads Application 
Parameters to Identify Corresponding Secondary Mailbox 



Initiate New Instance of 
Notification Process/Notification Delivery Process 



Supply New Mailbox Address to New Instance for 
Corresponding Primary/Secondary Mailbox 



Modify Application Parameters for Notification Source/ Notification 
Processes to include New Mailbox Address 
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to include New Mailbox Address 
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